The relationship between speed of processing and white matter integrity in secondary progressive multiple sclerosis: a VBM and TBSS study by Manca, R. et al.
This is a repository copy of The relationship between speed of processing and white 
matter integrity in secondary progressive multiple sclerosis: a VBM and TBSS study.




Manca, R., Stabile, M., Bevilacqua, F. et al. (2 more authors) (2016) The relationship 
between speed of processing and white matter integrity in secondary progressive multiple 
sclerosis: a VBM and TBSS study. In: Neurology. AAN 68th Annual Meeting, 15-21 Apr 




Unless indicated otherwise, fulltext items are protected by copyright with all rights reserved. The copyright 
exception in section 29 of the Copyright, Designs and Patents Act 1988 allows the making of a single copy 
solely for the purpose of non-commercial research or private study within the limits of fair dealing. The 
publisher or other rights-holder may allow further reproduction and re-use of this version - refer to the White 
Rose Research Online record for this item. Where records identify the publisher as the copyright holder, 
users can verify any specific terms of use on the publisher’s website. 
Takedown 
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 
The Relationship between Speed of Processing and White Matter Integrity in Secondary 
Progressive Multiple Sclerosis: a VBM and TBSS Study. 
Riccardo Manca1, Maria Rosaria Stabile2, Francesca Bevilacqua2, Basil Sharrack1, Annalena Venneri1,2 
1Department of Neuroscience, University of Sheffield, Sheffield, UK 
2IRCCS Fondazione Ospedale San Camillo, Venice, Italy 
 
Objective. 
This study aimed at investigating: the relationship between WM integrity and processing 
speed (PS) performance, and the PS-dependent relationship between WM integrity and higher 
order cognitive functions in patients with SPMS. 
 
Background.  
Secondary progressive multiple sclerosis (SPMS) is a neurodegenerative disease in which 
patients develop grey and white matter (GM, WM) degeneration and cognitive impairment, 




Thirty one patients with SPMS (mean age, 52.5 years; mean disease duration, 15.5years; 
mean EDSS, 6.4) had detailed neuropsychological assessment (Trail Making Test A, Stroop 
test, Digit Cancellation, category and letter fluency). A PS index was computed by combining 
TMT-A, Stroop speed, and Digit Cancellation. T1-weighted and diffusion weighted MR 
images were acquired. Voxel-based morphometry (VBM) and tract-based spatial statistics 
(TBSS) techniques were used to investigate: the correlations between WM/GM measures and 
cognitive variables; and the differences in WM/GM measures between high (HP) and low 
performers (LP) divided on the bases of the PS index. 
 
Results. 
VBM analysis showed that only the PS index and timed fluency tasks correlated with left-
lateralised WM tracts. Moreover, the HP subgroup had more WM than LP in the same WM 
tracts. Consistent results were found for fractional anisotropy (FA) in the TBSS analysis: 
correlations were seen mainly in a wide network of associative tracts only for PS-dependent 
tests. Furthermore, HP showed higher FA and lower mean diffusivity than LP in similar WM 




In SPMS, PS relies on WM rather than GM integrity as does performance in PS-dependent 
higher order cognitive functions. WM associative tracts supporting fast integration of 
information across the brain seem to be crucially involved in tasks requiring effective 
management of time. 
